Seasonal and diurnal activity levels of a free-ranging roe deer (Capreolus capreolus) population were studied in an agricultural area of eastern Switzerland. For 2 h-diurnal intervals, the proportion of active deer in the population was estimated, and data on environmental factors believed to influence activity were recorded. Data from the crepuscular intervals over 16 months were analyzed separately from diurnal data, collected from dawn to dusk between May and August. ANOVA of all data from crepuscular intervals demonstrated higher population activity levels at dawn, lower levels in spring higher activity during the rut. The effect of lunar cycle on activity levels was not significant. ANOVA of diurnal data showed higher activity levels in the dawn and dusk intervals than in other daylight intervals. When two-way interactions between variables were ignored, wind speed and air temperature were negatively correlated with activity levels. However when such interactions were included in the variance model, time of day and wind speed were no longer significant factors; air temperature remained a significant negative covariable. Neither the number of human-induced, potential disturbances in an interval nor rainfall during the interval had any significant effect on population activity. These results are discussed relative to food intake and energetic constraints in models of herbivore foraging behavior.
INTRODUCTION
The study of animal activity patterns is a relatively old theme in behavioral research. Of more recent interest are considerations of optimal foraging time, i.e. when and for what duration an animal should actively secure food (Schoener 1971; Westoby 1974), Supported by Swiss National Science Foundation Grants and 3.909.72 and 3.7SS.76. and of ecological factors affecting activity at both the individual and population level (Belovsky & Jordan 1978; Morrison 1978; Turner 1975 Turner , 1978 Turner , 1979 .
Most optimal foraging models to date are based on energetic considerations or constraints, assuming that behavior should be directed primarily toward net energy gain (MacArthur & Pianka 1966; Norberg 1977 , Pyke et al. 1977 Schoener 1971 ).
However Westoby (1974, 1978) and Pulliam (1975) emphasize the importance of nutrient balance and digestibility as constraints in foraging models for herbivores.
Westoby (1974) stresses the fact that large herbivores are adapted to feeding on abundant vegetation of lower quality, are limited by how fast they can digest food, and are forced to keep the gut filled at all times.
Given these theoretical considerations, a number of hypotheses could be formulated on the influence of environmental factors on population activity levels. This report analyzes the effects of such factors on the activity of a free-ranging roe deer (Capreolus capreolus) population. If (Turner 1979 The results of the ANOVA on population activity during dawn and dusk intervals over the entire study are presented in Tables 2 and 3. From Table 2 , it can be seen that the main effects in toto were significant, that neither the 2-way interactions in toto nor any single 2-way interaction-type were significant, and that the entire variance model was significant (seen in the significance of the "Explained" row). Of the single main effects, the dawn-dusk effect and phase (time of year) effect were significant (P < 0.001, respectively P = 0.001), but not the lunar phase effect (P = 0.443).
The more detailed breakdown on effects and single, 2-way interactions appears in The separate 2-way interactions should be viewed with caution, since neither 2-way interactions in toto, nor any of the 2-way interaction-types were significant (see Table 2 ). Tables 4 and 5 .
From Table 5 that rainfall during the interval had no significant effect, and that the covariables were both significant: the higher the wind speed or the air temperature, the lower the population activity.
Although it was technically incorrect to consider the separate 2-way interactions when these were not significant in toto, the difference in F values for significance was very close (F = 1.35 and F^1.39) and I decided to present the values for just main effects and covariables when 2-way interactions were also taken into the model. These appear in Table 6 , where the critical F value remained the same. (Turner 1979 ); higher population activity levels were to be expected here. The lower levels during the PreFawn phase may represent the real situation, or they may be due to a systematic error in observation. Most of the lower activity values of the Pre-Fawn phase stem from 1976 data-at the beginning of the study. Implied, is that I spotted a lower proportion of the population standing than in reality, due to beginner's observation abilities. Indeed, a second ANOVA of crepuscular data, excluding the Pre-and Post-Fawn phases of 1976, yielded no significant difference for the remaining, 1977 Pre-Fawn data. (The Rut phase still showed significantly higher activity, and the phase effect, itself, remained significant.) However, the curves for number of deer seen standing and lying (Fig. 1) and the relationship between these two curves is so similar in spring-summer 1976 and 1977 , that I seriously doubt a systematic observer error. The reported reduction in population activity during the Pre-Fawn phase also coincided with a reduction in timecosts for energetically expensive behavior in the adult, pregnant females (Turner 1979) .
Although generalization from this particular study site and population to other areas and populations is perhaps unwise, this analysis of roe deer activity produced results which support the food-intake constraints proposed by Westoby (1974, 1978) 
